Desmin filaments and cardiac disease: establishing causality.
Gene targeting studies indicate that desmin is not required for embryonic myogenesis and heart formation but is essential for maintaining the structural and functional integrity of myocytes. Desmin-null mouse hearts developed hypertrophy and dilatation. However, the expression of desmin is very often upregulated rather than downregulated in many cardiac diseases. Altered distribution of desmin protein has been observed in dilated cardiomyopathy, as well as desminopathies to which a number of mutations of desmin and a missense mutation of alphaB-crystallin (CryAB) have been linked. Using mouse transgenesis, we have recently demonstrated that modest overexpression of a mutant form of either desmin or CryAB in the heart leads to aberrant aggregation of desmin and CryAB proteins, disruption of the normal desmin network, perturbation of myofibril alignment, and distortion of the nuclear shape. The transgenic hearts develop concentric cardiac hypertrophy and diastolic malfunction at the early stage and ventricular dilatation and congestive heart failure subsequently. Moderate overexpression of either wild-type protein, however, did not cause discernible morphological and functional abnormalities or increased mortality. Thus cardiac overexpression of wild-type desmin is not detrimental whereas aberrant aggregation of desmin and disruption of the desmin network remodel the heart and compromise cardiac function.